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Description 

The  invention  relates  to  a  method  for  unlatching  a 
wireline  assembly  from  a  downhole  assembly  located  in 
an  oil  well.  The  invention  also  relates  to  a  method  for  s 
latching  and  unlatching  in  succession  a  wireline  assem- 
bly.  Finally,  the  invention  relates  to  a  device  for  imple- 
menting  these  methods. 

In  order  to  work  an  oil  well  satisfactorily,  it  is  neces- 
sary  to  have  accurate  knowledge  of  characteristics  of  10 
the  well  such  as  temperature  and  pressure,  and  also  to 
monitor  the  variation  of  these  characteristics  over  time. 

To  gain  such  knowledge,  it  is  the  practice  to  provide 
a  downhole  assembly  at  the  bottom  portion  of  the  pro- 
duction  tubing  in  an  oil  well,  which  assembly  includes,  15 
in  particular,  means  for  measuring  and  recording  pres- 
sure  and  temperature  data. 

When  it  is  desired  to  collect  the  information  record- 
ed  in  said  downhole  assembly,  an  assembly  is  lowered 
down  the  borehole  suspended  from  an  electrically  con-  20 
ductive  cable.  This  assembly,  referred  to  hereinafter  as 
the  wireline  assembly,  is  designed  to  latch  to  the  down- 
hole  assembly  and  to  enable  the  information  recorded 
therein  to  be  transferred  to  the  surface  via  the  electri- 
cally  conductive  cable.  25 

Inductive  coupling  means  are  used  to  transmit  the 
data  recorded  in  the  downhole  assembly,  the  coupling 
means  comprising  coils  belonging  respectively  to  the 
downhole  assembly  and  to  the  wireline  assembly.  Prop- 
er  transmission  of  information  via  such  a  system  as-  30 
sumes  that  the  wireline  assembly  is  positioned  as  accu- 
rately  as  possible  inside  the  downhole  assembly. 

Such  positioning  is  provided  by  the  latching  device 
that  enables  the  wireline  assembly  to  be  mechanically 
secured  to  the  downhole  assembly.  The  latching  device  35 
normally  comprises  retractable  projecting  members  on 
the  wireline  assembly  and  commonly  called  "keys"  or 
"dogs",  which  are  mounted  on  the  wireline  assembly  so 
as  to  be  capable  of  moving  radially  and  which  are  nor- 
mally  maintained  in  a  projecting  position  by  resilient  40 
means.  When  the  wireline  assembly  is  placed  inside  the 
downhole  assembly,  the  keys  penetrate  into  comple- 
mentary  recesses  formed  in  the  downhole  assembly. 

In  existing  latching  devices,  the  keys  are  locked  and 
unlocked  relative  to  the  recesses  by  means  that  are  45 
completely  mechanical  and  that  are  received  inside  the 
wireline  assembly,  with  remote  control  thereof  being 
provided  by  exerting  tension  and  release  movements  on 
the  cable  in  a  pre-established  cycle. 

More  precisely,  the  keys  are  mounted  on  a  tubular  so 
housing  and  urged  radially  outwards  by  cantilevered 
springs.  A  rod  secured  to  the  bottom  end  of  the  cable 
penetrates  inside  the  tubular  housing  and  is  provided 
with  limited  axial  clearance  determined  by  co-operation 
between  a  stud  carried  by  a  ring  rotatably  mounted  in  55 
the  tubular  housing  and  a  slot  formed  in  the  outside  sur- 
face  of  the  rod. 

In  a  first  axial  position  of  the  rod  inside  the  tubular 

housing,  the  keys  face  a  smaller-diameter  portion  of  the 
rod  enabling  the  keys  to  be  retracted  into  the  housing. 
This  first  position  corresponds  to  the  latching  device  be- 
ing  unlocked. 

In  contrast,  in  a  second  axial  position  of  the  rod  in- 
side  the  tubular  housing,  a  larger  diameter  portion  of  the 
rod  faces  the  keys  and  prevents  them  from  being  re- 
tracted  into  the  housing.  This  position  corresponds  to 
the  latching  device  being  locked. 

When  the  wireline  assembly  is  lowered  down  the 
well,  the  relative  position  between  the  stud  and  the  slot 
is  normally  such  that  the  latching  device  is  unlocked. 
The  keys  carried  by  the  tubular  housing  can  thus  retract 
when  the  wireline  assembly  penetrates  into  the  down- 
hole  assembly,  and  return  to  their  projecting  position  as 
soon  as  they  come  level  with  the  complementary  re- 
cesses  formed  therein.  Given  that  the  tubular  housing 
is  held  stationary,  further  lowering  of  the  rod  causes  the 
ring  carrying  the  stud  to  rotate  due  to  the  stud  co-oper- 
ating  with  the  slot  formed  in  the  rod.  When  a  tension  is 
subsequently  exerted  on  the  cable,  the  rod  is  raised  in- 
side  the  tubular  housing,  thereby  further  rotating  the  ring 
carrying  the  stud  and  bringing  the  stud  into  an  elongate 
axial  portion  of  the  slot  formed  in  the  rod.  The  larger  di- 
ameter  portion  which  is  at  the  bottom  end  of  the  rod  then 
comes  level  with  the  keys  and  thus  locks  them  in  place. 

When  the  latching  device  is  to  be  unlocked,  it  is  nec- 
essary  to  slacken  the  cable  so  as  to  cause  the  rod  to 
move  down  again  inside  the  tubular  housing,  thereby 
further  rotating  the  ring  carrying  the  stud.  The  shape  of 
the  slot  formed  on  the  rod  is  such  that  further  tension 
exerted  on  the  cable  enables  the  latching  device  to  be 
returned  to  its  initial  position  during  the  lowering  of  the 
wireline  assembly  i.e.  the  position  that  corresponds  to 
the  latching  device  being  unlocked.  Because  of  co-op- 
eration  between  sloping  surfaces  formed  on  the  keys 
and  on  the  recesses,  continued  tension  exerted  on  the 
cable  then  has  the  effect  of  causing  the  keys  to  be  re- 
tracted  and  releasing  the  wireline  assembly. 

Entirely  mechanical  devices  of  this  type  suffer  from 
drawbacks. 

As  shown  by  the  above  description,  latching  and  un- 
latching  are  performed  by  successively  exerting  pulling 
and  slackening  movements  on  the  cable.  To  ensure  that 
the  mechanism  operates  properly,  it  is  necessary  that 
gravity  forces  acting  on  the  central  rod  when  the  cable 
is  slackened  cause  said  rod  to  move  down  inside  the 
tubular  housing.  This  is  true  only  if  the  well  in  which  the 
wireline  device  is  located  is  vertical  or  nearly  vertical. 
When  the  deviation  of  the  well  becomes  significant 
(more  than  about  25°),  then  this  downwards  movement 
of  the  central  rod  can  no  longer  be  ensured.  The  greater 
the  deviation  of  the  portion  of  the  well  in  which  the  latch- 
ing  device  is  to  be  found,  i.e.  the  closer  the  well  is  to  the 
horizontal,  the  greater  this  effect. 

Another  drawback  of  existing  fully-mechanical 
latching  devices  is  that  users  on  the  surface  have  no 
reliable  information  on  the  operating  state  of  the  latching 
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device,  as  whether  the  device  is  locked  or  unlocked  de- 
pends  on  the  tension/release  cycle  to  which  the  cable 
has  previously  been  subjected. 

In  addition,  the  description  above  of  existing  me- 
chanical  latching  devices  shows  that  such  devices  can 
be  unlocked  only  because  the  contact  surfaces  between 
the  keys  and  the  recesses  are  inclined  surfaces  which 
enable  the  keys  to  be  retracted  when  a  tension  exceed- 
ing  a  certain  threshold  is  exerted  on  the  cable.  The  latch- 
ing  obtained  by  co-operation  between  the  keys  and  the 
recesses  is  therefore  not  sufficient  on  its  own,  which  ex- 
plains  that  the  locked  state  of  the  device  is  achieved  only 
when  retraction  of  the  keys  into  the  housing  is  prevented 
by  the  engagement  of  a  larger  diameter  portion  of  the 
central  rod  level  with  the  keys. 

In  practice,  this  feature  has  the  consequence  that  it 
can  be  impossible  to  unlockthe  latching  device  if  it  turns 
out  not  to  be  possible  from  the  surface  to  cause  the  rod 
to  move  down  under  gravity  so  as  to  shift  its  larger  di- 
ameter  portion  downwards  away  from  the  keys.  Such 
an  accident  can  cause  the  cable  to  be  broken  and  re- 
quires  particularly  complex  and  difficult  manoeuvres  to 
be  performed  in  order  to  recover  the  wireline  assembly 
stuck  at  the  bottom  of  the  well. 

For  the  same  reasons,  it  can  happen  that  the  wire- 
line  assembly  becomes  stuck  at  the  joint  between  two 
sections  of  tubing,  with  the  keys  becoming  engaged  in 
a  larger  diameter  region  of  the  tubing  corresponding  to 
said  joint  and  being  locked  in  said  position  by  the  larger 
diameter  portion  of  the  central  rod.  Although  manoeu- 
vres  analogous  to  those  that  are  used  normally  to  unlock 
the  device  can  usually  be  performed  so  as  to  extract  the 
wireline  assembly,  the  assembly  can  nevertheless  be- 
come  completely  jammed  if  the  particular  conditions 
prevent  any  downwards  displacement  of  the  central  rod. 

An  object  of  the  invention  is  to  make  it  possible  to 
control  unlatching  without  using  the  force  of  gravity  and 
thereby  to  use  such  a  device  in  a  well  of  any  deviation, 
including  in  a  portion  that  is  substantially  horizontal. 

Another  object  of  the  invention  is  to  enable  users 
situated  on  the  surface  to  be  kept  aware  at  all  times  of 
the  locked  or  unlocked  state  of  the  device. 

There  is  provided  according  to  an  aspect  of  the  in- 
vention  a  method  of  unlatching  a  wireline  assembly  sus- 
pended  from  a  cable  from  a  downhole  assembly  placed 
in  an  oil  well,  comprising  the  steps  of: 

transmitting  an  unlatching  authorization  signal  from 
the  surface  to  the  wireline  assembly  via  the  cable; 
and 
unlatching  the  wireline  assembly  by  applying  a  ten- 
sion  to  the  cable. 

According  to  another  aspect,  the  invention  provides 
a  method  of  latching  and  unlatching  a  wireline  assembly 
suspended  from  a  cable  relative  to  a  downhole  assem- 
bly  placed  in  an  oil  well,  comprising  the  steps  of: 

performing  said  latching  automatically  by  co-oper- 
ation  between  complementary  abutment  surfaces 
extending  perpendicularly  to  a  longitudinal  axis 
common  to  said  assemblies  and  formed  respective- 

5  ly  on  retractable  keys  of  the  wireline  assembly  and 
in  a  complementary  recess  of  the  downhole  assem- 
bly;  and 
performing  said  unlatching  by  transmitting  an  un- 
latching  authorization  signal  from  the  surface  to  the 

10  wireline  assembly  via  the  cable,  and  exerting  a  ten- 
sion  on  the  cable  so  as  to  cause  the  keys  to  be  re- 
tracted,  thereby  disengaging  the  complementary 
abutment  surfaces. 

is  The  invention  further  provides  a  device  for  undent- 
ing  a  wireline  assembly  having  the  features  of  independ- 
ent  claim  2  and  a  device  for  latching  and  unlatching  a 
wireline  assembly  having  the  features  of  independent 
claim  9. 

20  A  preferred  embodiment  of  the  invention  is  de- 
scribed  below  by  way  of  non-limiting  example  and  with 
reference  to  the  accompanying  drawings,  in  which: 

Figure  1  is  a  diagrammatic  vertical  section  view 
25  through  an  example  of  the  latching  and  unlatching 

device  of  the  invention  being  used  in  an  oil  well; 
Figure  2  is  a  vertical  section  view  showing  the  latch- 
ing  and  unlatching  device  of  Figure  1  on  a  larger 
scale  and  in  its  locked  state; 

30  Figure  3  is  a  section  view  comparable  to  Figure  2 
showing  the  latching  and  unlatching  device  in  its  un- 
locked  state; 
Figure  4  is  a  vertical  section  view  on  a  still  larger 
scale  showing  the  structure  of  the  keys  and  the 

35  complementary  recesses  of  the  device  shown  in 
Figures  2  and  3;  and 
Figure  5  is  a  longitudinal  section  view  comparable 
to  Figure  4  showing  the  bottom  portion  of  the  de- 
vice,  in  particular  including  the  control  piston. 

40 
Figure  1  is  a  highly  diagrammatic  representation  of 

an  oil  well  including  casing  10  that  contains  production 
tubing  12.  An  annular  sealing  device  14  (packer)  is  dis- 
posed  between  the  bottom  end  of  the  tubing  12  and  the 

45  casing  10.  Perforations  16  through  the  casing  10  be- 
neath  the  annular  sealing  device  14  communicate  the 
well  with  a  natural  hydrocarbon  reservoir.  When  the  well 
is  in  production,  the  hydrocarbon  fluid  flows  through  the 
tubing  12  to  the  surface  where  it  is  collected  via  pipes 

so  under  the  control  of  valves  1  7. 
In  the  bottom  portion  of  the  tubing  12,  devices 

shown  diagrammatically  at  18  are  permanently  mount- 
ed  for  measuring  and  recording  the  temperature  and  the 
pressure  prevailing  at  the  bottom  of  the  well.  The  tem- 

55  perature  and  pressure  data  recorded  by  such  devices 
18  are  collected  by  lowering  an  assembly  20  down  the 
well  suspended  from  an  electrically  conductive  cable  22, 
hereinafter  referred  to  as  the  wireline  assembly.  The  ca- 

3 
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ble  22  runs  along  the  tubing  1  2  and  it  emerges  from  the 
top  thereof  through  a  sealing  device  and  then  passes 
over  sheaves  26  to  be  wound  onto  the  drum  24  of  a 
winch  situated  on  the  surface. 

As  shown  in  Figure  1,  the  wireline  assembly  20 
comprises  an  upper  latching  portion  28  suitable  for 
latching  assembly  20  in  a  complementary  portion  30  sit- 
uated  near  the  bottom  of  the  tubing  1  2,  a  small  distance 
above  the  devices  18.  Beneath  the  latching  portion  28, 
the  wireline  assembly  20  includes  an  electronics  portion 
32  suitable  for  being  inductively  coupled  to  the  portion 
34  of  the  tubing  containing  the  devices  18.  This  inductive 
coupling  enables  the  temperature  and  pressure  data  re- 
corded  in  the  devices  1  8  to  be  transmitted  to  the  surface 
via  the  cable  22. 

The  inductive  coupling  between  the  portions  32  and 
34  is  achieved  via  two  coils  (not  shown)  which  must  be 
placed  accurately  at  the  same  level  to  ensure  that  data 
is  transmitted  under  the  best  possible  conditions.  This 
result  is  obtained  by  means  of  a  latching  and  unlatching 
device  given  an  overall  reference  40  in  Figure  1  ,  where- 
by  the  upper  portion  28  of  the  wireline  assembly  20  can 
be  locked  in  the  portion  30  of  the  tubing  1  2.  The  latching 
and  unlatching  device  is  described  below  with  reference 
to  Figure  s  2  to  5. 

As  shown  initially  in  Figures  2  and  5,  the  latching 
portion  28  includes  a  circular  section  central  rod  42 
which  is  fixed  to  the  bottom  end  of  the  cable  22.  The  rod 
42  is  mounted  coaxially  inside  a  tubular  housing  44  in 
such  a  manner  that  these  two  members  are  capable  of 
limited  relative  axial  displacement. 

The  top  portion  of  the  tubular  housing  44  includes 
a  plurality  of  windows  46  which  are  disposed  at  the  same 
level  and  regularly  distributed  around  its  periphery. 
There  may  be  three  such  windows  46,  and  each  of  them 
receives  a  locking  member  48,  generally  referred  to  as 
a  key  or  a  dog. 

As  shown  more  clearly  in  Figure  4,  each  of  the  keys 
48  is  supported  by  the  tubular  housing  44  so  as  to  be 
radially  movable  relative  to  the  longitudinal  axis  of  the 
device.  Two  helical  compression  springs  50  that  are 
spaced  apart  along  the  longitudinal  axis  of  the  device 
are  interposed  between  each  of  the  keys  48  and  a  tu- 
bular  bottom  portion  52  of  the  housing  44  so  as  to  main- 
tain  the  keys  48  normally  in  a  projecting  position  as 
shown  in  Figures  2  and  4.  In  this  position,  a  top  portion 
48a  and  a  bottom  portion  48b  (Figure  4)  of  each  key  48 
project  radially  outwards  beyond  the  outside  surface  of 
the  housing  44. 

More  precisely,  the  projecting  top  portion  48a  of 
each  of  the  keys  48  penetrates  into  a  top  portion  46a  of 
the  window  46,  while  the  projecting  bottom  portion  48b 
penetrates  into  a  bottom  portion  46b.  The  two  projecting 
portions  48a  and  48b  of  the  key  48  are  separated  by  a 
set-back  portion  which  bears  against  a  zone  44a  of  the 
tubular  housing  44  between  the  portions  46a  and  46b 
of  the  corresponding  window  46. 

The  projecting  top  portion  48a  of  each  of  the  keys 

48  has  a  sloping  top  edge  54  constituting  a  ramp  and  a 
rectilinear  bottom  edge  56  extending  perpendicularly  to 
the  longitudinal  axis  of  the  device.  Similarly,  the  project- 
ing  bottom  portion  48b  of  each  of  the  keys  48  includes 

5  a  rectilinear  top  edge  58  extending  perpendicularly  to 
the  longitudinal  axis  of  the  device,  and  a  sloping  bottom 
edge  60  forming  a  ramp. 

As  shown  in  dot-dashed  lines  in  Figure  4,  each  of 
the  keys  48  is  designed  to  be  received  in  a  complemen- 

10  tary  recess  62  formed  in  the  top  of  portion  30  provided 
in  tubing  12.  The  recess  62  is  annular  in  shape  and  its 
longitudinal  section  is  complementary  to  the  shape  in 
longitudinal  section  of  each  of  the  keys  48.  Thus,  the 
recess  62  has  a  top  portion  62a  and  a  bottom  portion 

is  62b,  respectively  suitable  for  receiving  the  top  portion 
48a  and  the  bottom  portion  48b  of  each  of  the  keys  48. 
The  top  portion  62a  of  the  recess  62  includes  a  sloping 
top  edge  64  that  forms  a  ramp  suitable  for  engagement 
with  the  edges  54,  and  a  rectilinear  bottom  edge  66  per- 

20  pendiculartothe  longitudinal  axis  of  the  device  and  suit- 
able  for  engagement  with  the  rectilinear  edges  56.  Sim- 
ilarly,  the  bottom  portion  62b  of  the  recess  62  includes 
a  rectilinear  top  edge  68  perpendicular  to  the  longitudi- 
nal  axis  of  the  device  and  suitable  for  engagement  with 

25  the  rectilinear  edges  58,  and  a  sloping  bottom  edge  70 
forming  a  ramp  and  suitable  for  engagement  with  the 
sloping  edges  60. 

When  the  keys  48  are  level  with  the  recess  62,  they 
penetrate  therein  under  the  action  of  the  springs  50  such 

30  that  the  wireline  assembly  20  is  locked  in  the  bottom  por- 
tion  of  the  tubing  12  positively  and  automatically  by  en- 
gagement  of  the  rectilinear  edges  56  and  58  with  the 
rectilinear  edges  66  and  68,  respectively.  The  keys  48 
thus  engage  the  recesses  62  to  form  locking  means 

35  whereby  the  wireline  assembly  20  can  be  latched  auto- 
matically  to  the  downhole  assembly  30,  34. 

As  also  shown  in  Figure  4,  each  of  the  keys  48  ex- 
tends  downwards  beyond  its  projecting  bottom  portion 
48b  and  includes  a  ramp  72  on  its  outside  surface. 

40  An  unlocking  collar  78  is  slidably  received  on  the 
central  rod  42  immediately  below  the  keys  48.  A  com- 
pression  spring  80  is  also  mounted  on  the  rod  42,  be- 
tween  the  bottom  end  of  the  tubular  portion  52  and  the 
unlocking  collar  78,  thereby  normally  maintaining  said 

45  unlocking  collar-pressed  against  the  bottom  edge  of 
each  of  the  windows  46.  In  the  bottom  portion  of  each 
of  the  windows  46,  the  unlocking  collar  78  is  extended 
upwards  by  a  finger  76  having  an  inside  ramp  74  formed 
thereon  complementary  to  the  ramp  72  formed  on  the 

so  corresponding  key,  and  normally  in  contact  therewith. 
As  shown  clearly  below,  the  unlocking  collar  78  controls 
the  release  of  the  locking  means  formed  by  the  keys  48 
and  the  recess  62. 

With  reference  again  to  Figure  2,  it  can  be  seen  that 
55  the  central  rod  42  includes  an  upwardly-directed  shoul- 

der  82  at  a  predetermined  distance  from  the  bottom  face 
of  the  unlocking  collar  78  and  suitable  for  bearing 
thereagainst  when  the  rod  42  moves  upwards  inside  the 
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tubular  housing  44. 
Beneath  this  shoulder  82,  the  central  rod  42  passes 

in  sealed  manner  through  a  horizontal  partition  84  of  the 
tubular  housing  44  and  penetrates  into  a  cylinder  86 
formed  inside  the  tubular  housing  44  coaxially  about  the 
longitudinal  axis  of  the  device.  Sealing  between  the  rod 
42  and  the  partition  84  is  provided  by  a  sealing  ring  88 
which  is  received  in  a  groove  formed  in  the  bore  provid- 
ed  through  the  partition  84  to  pass  the  central  rod  42. 

As  shown  more  clearly  in  Figure  5,  the  portion  of 
the  central  rod  42  which  penetrates  into  the  cylinder  86 
includes  a  control  piston  90  at  its  bottom  end  suitable 
for  sliding  in  sealed  manner  inside  the  cylinder  86.  The 
connection  between  the  rod  42  and  the  piston  90  is  pro- 
vided  by  shear  pins  92  suitable  for  breaking  when  they 
are  subjected  to  a  shear  force  exceeding  a  predeter- 
mined  value.  The  shear  force  may  be  obtained  by  ap- 
plying  a  predetermined  traction  force  to  the  cable  22 
from  which  the  wireline  assembly  20  is  suspended. 

Sealing  between  the  control  piston  90  and  the  cyl- 
inder  86  is  provided  by  a  sealing  ring  94  received  in  a 
groove  formed  on  the  outside  surface  of  the  piston  90. 
As  shown  more  clearly  in  Figure  5,  when  the  control  pis- 
ton  90  is  in  its  normal  or  rest  position  in  which  the  keys 
48  are  locked  in  the  recess  62  when  they  are  level  there- 
with,  the  sealing  ring  94  is  level  with  a  groove  96  ma- 
chined  in  the  inside  surface  of  the  cylinder  86. 

The  control  piston  90  has  a  passage  98  passing 
therethrough  and  controlled  by  an  electrically  controlled 
valve  1  00  which  is  normally  closed  when  not  excited.  By 
opening  the  valve  1  00,  it  is  possible  to  communicate  via 
passage  98  a  top  chamber  102  and  a  bottom  chamber 
104  defined  by  piston  90  inside  cylinder  86.  These  two 
chambers  102  and  104  are  filled  with  a  hydraulic  fluid 
such  as  oil.  The  piston  90,  the  passage  98  passing 
therethrough,  and  the  valve  100  controlling  said  pas- 
sage  constitute  unlatching  authorization  means.  In  their 
normal  state  (rest  or  locking),  corresponding  to  the  valve 
100  being  closed,  unlatching  is  impeded. 

As  shown  in  Figures  2  and  5,  the  piston  90  extends 
downwards  beyond  the  bottom  end  of  the  tubular  hous- 
ing  44  in  the  form  of  a  link  rod  106  of  circular  section 
lying  on  the  longitudinal  axis  of  the  device.  The  bottom 
end  of  this  link  rod  106  supports  the  electronics  portion 
32  (Figure  1)  of  the  wireline  assembly  20. 

As  shown  more  clearly  in  Figure  2,  a  helical  com- 
pression  spring  1  08  is  mounted  in  the  top  chamber  1  02 
and  its  opposite  ends  bear  respectively  against  the  pis- 
ton  90  and  against  the  horizontal  partition  84.  The  spring 
108  thus  normally  maintains  the  control  piston  90  in  a 
low  or  rest  position  as  shown  in  Figures  2  and  5,  as  de- 
termined  by  a  part  110  (Figures  2  and  4)  that  provide 
mechanical  and  electrical  interconnection  of  the  cable 
22  and  the  central  rod  42  coming  into  abutment  against 
the  top  end  of  the  tubular  housing  44. 

As  shown  more  clearly  in  Figure  5,  a  pressure-bal- 
ancing  annular  piston  112  is  mounted  between  the  cyl- 
inder  86  and  the  link  rod  1  06,  beneath  the  control  piston 

90,  and  defines  the  bottom  of  the  bottom  chamber  104. 
This  piston  1  1  2  is  in  sealing  engagement  with  the  inside 
surface  of  the  cylinder  86  via  a  sealing  ring  114  received 
in  a  groove  formed  on  the  outside  surface  of  the  piston 

5  112.  The  piston  112  also  engages  the  outside  surface 
of  the  link  rod  106  via  a  sealing  ring  116  received  in  a 
groove  formed  on  the  inside  surface  of  piston  112. 

A  helical  compression  spring  118  is  interposed  be- 
tween  the  bottom  surface  of  the  annular  piston  112  and 

10  a  shoulder  120  formed  at  the  open  bottom  end  of  the 
tubular  housing  44  so  as  to  maintain  the  annular  piston 
112  normally  apart  from  a  shoulder  122  formed  inside 
the  housing  44,  as  shown  on  the  righthand  side  of  Figure 
5. 

is  On  the  lefthand  side  of  Figure  5  it  can  be  seen  that 
the  shoulder  1  22  limits  the  downwards  displacement  of 
the  annular  piston  112  against  the  action  of  the  spring 
118.  When  the  piston  112  bears  against  said  shoulder 
122,  the  sealing  ring  144  is  level  with  a  groove  124 

20  formed  inside  the  housing  44  and  having  holes  1  46  ma- 
chined  through  the  bottom  thereof  for  communicating 
the  groove  with  the  outside. 

As  shown  in  particular  in  Figures  3  and  5,  electrical 
signals  are  transmitted  between  the  cable  22  and  the 

25  electronics  portion  32  carried  by  the  link  rod  106  via  an 
electrical  conductor  148  which  passes  successively 
through  the  central  rod  42,  the  piston  90,  and  the  link 
rod  106.  For  the  excitation  of  valve  100,  an  electrical 
source,  acting  via  two  electrical  conductors  150,  is  in- 

30  eluded  in  the  electronics  portion  32.  The  conductors  1  48 
and  150  pass  through  the  control  piston  90  and  along 
the  link  rod  1  06  via  a  passage  1  52  provided  for  this  pur- 
pose.  It  should  be  observed  that  the  passage  1  52  com- 
municates  with  the  top  chamber  1  02  and  is  used  for  fill- 

35  ing  the  cylinder  86  with  hydraulic  fluid. 
The  operation  of  the  device  described  above  with 

reference  to  Figures  2  and  5  is  described  below. 
When  the  wireline  assembly  20  is  lowered  at  the 

end  of  the  cable  22,  the  various  parts  of  the  latching  de- 
40  vice  occupy  the  positions  shown  in  Figures  2  and  4  and 

on  the  righthand  side  of  Figure  5.  In  particular,  the  con- 
trol  piston  90  occupies  its  rest  position  in  which  the  seal- 
ing  ring  94  is  level  with  the  annular  groove  96.  The  inside 
diameter  of  the  tubing  12  is  generally  slightly  greater 

45  than  the  outside  diameter  of  the  top  portion  of  the  tubular 
housing  44  that  carries  the  keys  48.  Consequently,  the 
keys  should  theoretically  be  almost  completely  retracted 
inside  the  housing  44. 

As  soon  as  the  keys  48  come  level  with  the  recess 
so  62  formed  in  the  portion  30  mounted  at  the  bottom  of 

the  tubing  12,  the  springs  50  cause  the  keys  48  to  pen- 
etrate  into  the  recess,  thereby  instantaneously  effecting 
the  positive  locking  of  the  wireline  assembly  20  in  said 
portion  30.  Specifically,  locking  is  effected  by  engage- 

rs  ment  of  the  surfaces  56  and  58  with  the  surfaces  66  and 
68,  respectively,  without  it  being  necessary  to  insert  a 
locking  member  between  the  keys  48  preventing  their 
retracting. 

5 
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When  it  is  desired  to  unlock  the  wireline  assembly 
20  from  the  portion  30,  an  operator  sends  an  instruction 
for  this  purpose  from  the  surface.  The  instruction  is 
transmitted  to  the  electronics  portion  32  of  the  wireline 
assembly  via  the  cable  22  and  the  electrical  conductor 
148.  Upon  reception  by  the  electronics  portion  32,  the 
instruction  causes  the  electrically-actuated  valve  1  00  to 
be  excited,  whereby  the  chambers  102  and  104  are 
communicated  via  the  passage  98. 

By  exerting  a  relatively  limited  tension  force  on  the 
cable  22,  it  is  then  possible  to  displace  the  assembly 
constituted  by  the  central  rod  42,  the  piston  90,  the  link 
rod  106,  and  the  electronics  assembly  32  suspended 
from  said  rod  upwards  relative  to  the  tubular  housing  44 
which  remains  locked  inside  the  portion  30.  Under  the 
effect  of  such  displacement,  the  shoulder  82  formed  on 
the  rod  42  moves  progressively  towards  the  unlocking 
collar  78  and  then  comes  into  abutment  thereagainst, 
and  causes  it  to  move  in  turn.  As  shown  in  Figure  3, 
upwards  displacement  of  the  unlocking  collar  78  causes 
the  ramps  72  and  74  (Figure  4)  to  co-operate,  thereby 
tilting  the  bottom  portions  of  the  keys  48  into  the  tubular 
housing  44.  The  tilt  is  such  as  to  completely  disengage 
the  surfaces  56  and  58  from  the  surfaces  66  and  68  (Fig- 
ure  4).  The  latching  device  thus  takes  up  the  unlocked 
position  and  the  wireline  assembly  20  can  be  raised  to 
the  surface  by  means  of  the  cable  22. 

In  addition  to  its  simplicity,  the  latching  device  de- 
scribed  above  presents  numerous  advantages. 

One  of  these  advantages  is  that  it  is  possible  for  the 
user  to  know  at  all  times  which  state  the  device  is  in 
since  the  device  normally  occupies  its  locked  position 
unless  an  unlatching  instruction  has  been  sent  from  the 
surface. 

Further,  the  locked  position  which  corresponds  to 
the  piston  90  being  in  its  low  position  is  obtained  by 
means  of  the  spring  108  such  that  the  only  movements 
of  the  cable  22  effective  for  the  control  of  the  device  are 
pulls,  which  can  always  be  exerted  regardless  of  the  de- 
viation  of  the  portion  of  the  well  in  which  the  wireline 
assembly  is  to  be  found. 

In  addition,  owing  to  the  positive  locking  of  the  keys 
48  in  the  recess  62  by  means  of  the  surfaces  56,  58,  66, 
and  68,  there  is  no  need  for  an  internal  locking  member 
which  would  otherwise  make  it  impossible  to  unlock  the 
system  from  the  surface. 

This  also  has  the  consequence  that  it  is  impossible 
for  the  keys  48  to  lock  in  a  larger  section  portion  of  the 
tubing  12  that  does  not  have  the  special  shape  of  the 
recess  62.  The  ramp-shaped  sloping  surfaces  54  and 
60  formed  at  both  ends  of  the  keys  48  ensure  that  it  is 
always  possible  to  disengage  the  wireline  assembly 
when  a  tension  is  exerted  on  the  cable. 

Furthermore,  should  a  failure  make  it  impossible  to 
operate  the  electrically  controlled  valve  100  while  the 
wireline  assembly  is  locked  by  means  of  the  keys  48 
engaging  in  the  portion  30,  it  is  still  possible  for  an  op- 
erator  to  retrieve  the  wireline  assembly  by  pulling  on  the 

cable  22  with  a  force  sufficient  to  break  the  shear  pins 
92.  This  causes  retraction  of  the  keys  48  by  a  mechan- 
ical  action  of  the  central  rod  42  on  the  unlocking  collar 
78,  so  that  unlatching  can  be  achieved  and  the  entire 

5  wireline  assembly  can  be  retrieved. 
In  the  latching  device  of  the  invention,  it  should  be 

observed  that  the  pressures  inside  the  top  chamber  1  02 
and  the  bottom  chamber  1  04  are  normally  in  equilibrium 
via  the  passage  provided  between  the  sealing  ring  94 

10  and  the  groove  96  while  the  piston  90  is  in  its  rest  posi- 
tion.  Furthermore,  this  pressure  is  in  equilibrium  relative 
to  the  pressure  inside  the  well  because  the  annular  pis- 
ton  112  moves  upwards  or  downwards  depending  on 
whether  the  external  pressure  increases  or  decreases. 

is  Further,  if  an  abnormal  increase  in  temperature 
should  cause  the  hydraulic  fluid  contained  in  the  cylinder 
86  to  expand  in  a  manner  that  is  not  compensated  by  a 
corresponding  increase  in  the  pressure  outside  the  de- 
vice,  the  annular  piston  112  comes  into  abutment  in  the 

20  position  shown  in  the  lefthand  half  of  Figure  5,  thereby 
enabling  a  portion  of  the  hydraulic  fluid  to  escape  to  the 
outside  via  the  groove  144  and  the  passage  146. 

It  should  be  observed  that  if  a  tension  is  exerted  on 
the  cable  22  while  the  valve  1  00  is  closed,  the  resulting 

25  rise  of  the  piston  90  inside  the  cylinder  86  immediately 
brings  the  sealing  ring  94  into  sealing  contact  with  the 
surface  of  the  cylinder,  thereby  having  the  effect  of  clos- 
ing  the  passage  between  the  chambers  102  and  104 
and  of  preventing  continued  upwards  motion  of  the  con- 

so  trol  piston  90.  The  same  occurs  if  a  shock  is  applied  to 
the  bottom  end  of  the  electronics  portion  32.  Further,  co- 
operation  between  the  piston  90  and  the  hydraulic  fluid 
contained  in  the  cylinder  86  then  has  the  effect  of  damp- 
ing  any  such  shock,  with  the  assembly  constituted  by 

35  the  cylinder  86  and  the  piston  90  behaving  as  a  hydraulic 
shock  absorber. 

Finally,  it  should  be  observed  that  the  large  stroke 
which  is  provided  between  the  shoulder  82  formed  on 
the  central  rod  42  and  the  bottom  face  of  the  unlocking 

40  collar  78  gives  an  operator  on  the  surface  a  certain 
amount  of  time  to  release  the  tension  exerted  on  the  ca- 
ble  22,  should  it  appear  that  the  control  piston  is  moving 
while  the  valve  1  00  is  not  actuated.  Such  movement  in- 
dicates  that  there  is  an  abnormal  leak  communicating 

45  the  chambers  102  and  104,  which  leak  may  entail  an 
undesirable  unlatching  of  the  latching  device.  Suitable 
means  placed  in  the  electronics  portion  32  rapidly  detect 
the  movement  of  the  piston  inside  the  cylinder  and  im- 
mediately  transmit  this  information  to  the  surface  via  the 

so  electrical  conductor  1  48  and  the  cable  22,  thereby  ena- 
bling  the  operator  momentarily  to  release  the  tension  ex- 
erted  on  the  cable  22  before  unlatching  occurs. 

Naturally,  the  invention  is  not  limited  to  the  embod- 
iments  described  above  by  way  of  example,  but  extends 

55  to  any  variants.  Thus,  it  will  be  understood  that  the 
movement  of  the  control  piston  90  could  be  transmitted 
to  the  keys  48  by  means  other  than  those  described. 
Similarly,  the  control  of  hydraulic  fluid  transfer  between 

6 
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the  chambers  1  02  and  1  04  which  is  provided  in  the  em- 
bodiment  described  by  the  valve  1  00  placed  on  the  pas- 
sage  98  could  be  performed  by  different  means,  such 
as  a  hydraulic  pump  control  led  by  a  motor  or  a  non- 
return  valve  system  controlled  by  the  application  of  trac- 
tion  forces  on  the  cable. 

Claims 

1.  A  method  of  unlatching  a  wireline  assembly  (20) 
suspended  from  a  cable  (22)  from  a  downhole  as- 
sembly  (30,  34)  placed  in  a  well,  comprising  the 
steps  of: 

transmitting  an  unlatching  authorization  signal 
from  the  surface  to  the  wireline  assembly  (20) 
via  the  cable  (22);  and 
unlatching  the  wireline  assembly  (20)  by  apply- 
ing  tension  to  the  cable  (22). 

2.  A  device  for  unlatching  a  wireline  assembly  (20) 
suspended  from  a  cable  (22)  and  latched  via  locking 
means  (48,  62)  to  a  downhole  assembly  (30,  34) 
placed  in  a  well,  comprising: 

control  means  (78)  for  causing  the  locking 
means  (48,  62)  to  release,  operable  by  tension 
exerted  on  the  cable  (22);  and 
unlatching  authorization  means  (90,  100)  nor- 
mally  occupying  a  state  in  which  said  control 
means  (78)  are  locked,  said  unlatching  author- 
ization  means  being  responsive  to  an  unlatch- 
ing  authorization  signal  transmitted  via  the  ca- 
ble  from  the  surface  to  take  up  a  state  in  which 
the  control  means  are  unlocked. 

3.  A  device  according  to  claim  2,  wherein  said  unlatch- 
ing  authorization  means  comprises: 

a  cylinder  (86)  formed  in  the  wireline  assembly 
(20)  parallel  to  a  longitudinal  axis  of  said  as- 
sembly  and  filled  with  hydraulic  fluid; 
a  control  piston  (90)  linked  to  the  control  means 
(78)  and  via  which  the  wireline  assembly  (20) 
is  suspended  from  the  cable  (22),  said  piston 
being  slidable  inside  the  cylinder  (86)  between 
a  low  or  rest  position  in  which  the  control  means 
(78)  does  not  act  on  the  locking  means  (48,  62), 
and  a  high  or  actuated  position  in  which  the 
control  means  (78)  release  the  locking  means 
(48,  62); 
resilient  means  (108)  normally  urging  the  con- 
trol  piston  (90)  towards  its  low  or  rest  position; 
and 
means  (98,  100)  for  controlled  transfer  of  the 
hydraulic  fluid  through  the  piston,  normally  pre- 
venting  said  transfer  and  responsive  to  an  un- 

latching  authorization  signal  to  authorize  such 
transfer. 

4.  A  device  according  to  claim  3,  wherein  said  means 
5  for  controlled  transfer  comprise  at  least  one  pas- 

sage  (98)  passing  through  the  control  piston  (90) 
and  means  (100)  for  controlling  said  passage, 
which  means  are  normally  closed  and  are  respon- 
sive  to  the  unlatching  authorization  signal  to  open 

10  the  passage. 

5.  A  device  according  to  claim  4,  wherein  said  means 
for  controlling  the  passage  (98)  comprise  an  elec- 
trically-controlled  valve  (100). 

15 
6.  A  device  according  to  any  one  of  claims  3  to  5, 

wherein  the  control  piston  (90)  carries  a  sealing  ring 
(94)  adapted  for  sealingly  engage  the  cylinder  (86), 
said  cylinder  including  a  pressure-balancing  groove 

20  (96)  which  the  sealing  ring  normally  faces  when  the 
control  piston  is  in  its  low  or  rest  position. 

7.  A  device  according  to  any  one  of  claims  3  to  6,  in- 
cluding  a  pressure  balancing  piston  (112)  having 

25  one  face  in  contact  with  the  hydraulic  fluid  contained 
in  the  cylinder  (86)  and  having  its  opposite  face  in 
contact  with  the  fluid  contained  in  the  well. 

8.  A  method  of  operating  a  wireline  assembly  (20)  sus- 
30  pended  from  a  cable  (22)  relative  to  a  downhole  as- 

sembly  (30,  34)  placed  in  a  well,  wherein: 

latching  of  the  wireline  assembly  onto  the 
downhole  assembly  is  performed  automatically 

35  by  co-operation  between  complementary  abut- 
ment  surfaces  (56,  58,  66,  68)  extending  per- 
pendicularly  to  a  longitudinal  axis  common  to 
said  assemblies  and  formed  respectively  on  re- 
tractable  keys  (48)  of  the  wireline  assembly  and 

40  in  a  complementary  recess  (62)  of  the  down- 
hole  assembly  (30,  34);  and 
unlatching  is  performed  by: 
transmitting  an  unlatching  authorization  signal 
from  the  surface  to  the  wireline  assembly  via 

45  the  cable  (22);  and 
exerting  tension  on  the  cable  (22)  so  as  to 
cause  the  keys  (48)  to  be  retracted,  thereby  dis- 
engaging  the  complementary  abutment  surfac- 
es. 

50 
9.  A  device  for  latching  and  unlatching  a  wireline  as- 

sembly  (20)  suspended  from  a  cable  (22)  relative 
to  a  downhole  assembly  (30,  34)  placed  in  a  well, 
the  device  comprising  retractable  keys  (48)  mount- 

55  ed  in  the  wireline  assembly,  first  resilient  means 
(50)  normally  maintaining  the  keys  in  a  projecting 
position,  and  a  recess  (62)  that  is  complementary 
to  the  keys  and  that  is  formed  in  the  downhole  as- 

7 
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sembly,  wherein: 

the  keys  (48)  and  the  recess  (62)  include  com- 
plementary  abutment  surfaces  (56,  58,  66,  68) 
extending  perpendicularly  to  the  longitudinal  s 
axis  of  the  device;  and  further  comprising: 
control  means  (78)  for  controlling  retraction  of 
the  keys  (48)  and  operable  by  tension  exerted 
on  the  cable  (22);  and 
unlatching  authorization  means  (90,  100)  nor-  10 
mally  occupying  a  locking  state  for  locking  the 
control  means  (78)  and  responsive  to  an  un- 
latching  authorization  signal  transmitted  by  the 
cable  from  the  surface  to  switch  the  control 
means  to  an  unlatching  state.  15 

10.  A  device  according  to  claim  9,  wherein  the  unlatch- 
ing  authorization  means  comprises: 

a  cylinder  (86)  formed  in  the  wireline  assembly  20 
(20)  extending  parallel  to  the  longitudinal  axis 
of  said  assembly  and  filled  with  hydraulic  fluid; 
a  control  piston  (90)  linked  to  the  control  means 
(78)  and  via  which  the  wireline  assembly  (20) 
is  suspended  from  the  cable  (22),  said  piston  25 
being  slidable  inside  the  cylinder  (86)  between 
a  low  or  rest  position  in  which  the  control  means 
(78)  do  not  act  on  the  keys  (48),  and  a  high  or 
actuated  position  in  which  the  control  means 
(78)  retract  the  keys  (48);  30 
second  resilient  means  (108)  normally  urging 
the  control  piston  (90)  to  its  low  or  rest  position; 
and 
means  (98,  100)  for  controlled  transfer  of  the 
hydraulic  fluid  through  the  piston,  normally  pre-  35 
venting  said  transfer  and  responsive  to  said  un- 
latching  authorization  signal  to  authorize  said 
transfer. 

11.  A  device  according  to  claim  10,  wherein  the  means  40 
for  controlled  transfer  comprise  at  least  one  pas- 
sage  (98)  passing  through  the  control  piston  (90) 
and  means  (100)  for  controlling  said  passage, 
which  means  are  normally  closed  and  are  respon- 
sive  to  the  unlatching  authorization  signal  to  open  45 
the  passage. 

12.  A  device  according  to  claim  11  ,  wherein  the  means 
for  controlling  the  passage  (98)  comprise  an  elec- 
trically-controlled  valve  (100).  so 

13.  A  device  according  to  any  one  of  claims  10  to  12, 
wherein  the  control  piston  (90)  carries  a  sealing  ring 
(94)  suitable  for  sealing  engagement  with  the  cylin- 
der  (86),  which  cylinder  includes  a  pressure  balanc-  55 
ing  groove  (96)  that  normally  faces  the  annular  seal- 
ing  ring  when  the  control  piston  is  in  its  low  or  rest 
position. 

14.  A  device  according  to  any  one  of  claims  10  to  13, 
including  a  pressure  balancing  piston  (112)  having 
one  face  in  contact  with  the  hydraulic  fluid  contained 
in  the  cylinder  (86)  and  having  its  opposite  face  in 
contact  with  the  fluid  contained  in  the  well. 

15.  A  device  according  to  any  one  of  claims  10  to  14, 
wherein  the  control  system  (90)  is  fixed  to  the  cable 
(22)  via  a  link  rod  (42)  slidable  in  a  housing  (44)  sup- 
porting  the  keys  (48)  and  in  which  the  cylinder  (86) 
is  formed. 

1  6.  A  device  according  to  claim  1  5,  wherein  the  control 
means  comprise  an  unlocking  collar  (78)  slidable  in 
the  housing  along  the  longitudinal  axis  of  the  de- 
vice,  the  unlocking  collar  being  adapted  for  engage- 
ment  with  an  abutment  (82)  formed  on  said  rod  and 
with  a  ramp  (72)  formed  on  each  key  (48)  so  as  to 
retract  the  keys  against  the  force  of  the  first  resilient 
means  (50)  when  tension  is  exerted  on  the  cable 
(22)  after  the  means  (98,  1  00)  for  controlled  transfer 
of  the  hydraulic  fluid  have  received  the  unlatching 
authorization  signal. 

1  7.  A  device  according  to  claim  1  6,  wherein  the  control 
piston  (90)  is  fixed  to  the  link  rod  (42)  by  at  least 
one  shearable  member  (92). 

18.  A  device  according  to  claim  16  or  17,  wherein,  when 
the  control  piston  (90)  is  in  its  low  or  rest  position, 
the  abutment  (82)  is  separated  from  the  unlocking 
collar  (78)  by  a  predetermined  operating  clearance, 
such  that  displacement  of  the  piston  towards  its 
high  or  actuated  position  causes  the  keys  (48)  to  be 
retracted  against  the  force  of  the  first  resilient 
means  (50)  after  a  delay. 

1  9.  A  device  according  to  claim  18,  including  means  for 
detecting  displacement  of  the  control  system  in  the 
cylinder  (86)  and  for  immediately  transmitting  a  sig- 
nal  representative  of  said  displacement  to  the  sur- 
face,  prior  to  the  keys  being  retracted. 

Patentanspriiche 

1  .  Ein  Verfahren  zum  Losen  einer  an  einem  Kabel  (22) 
hangenden  Leitungskabelbaugruppe  (20)  von  einer 
untertagigen  Baugruppe  (30,  34)  in  einem  Bohr- 
loch,  umfassend  die  Schritte: 

Ubertragen  eines  Loseautorisationssignals 
von  Ubertage  zu  der  Leitungskabelbaugruppe 
(20)  iiber  das  Kabel  (22);  und 
Losen  der  Leitungskabelbaugruppe  (20)  durch 
Anwenden  von  Zug  auf  das  Kabel  (22). 

2.  Eine  Vorrichtung  fur  das  Losen  einer  an  einem  Ka- 
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bel  (22)  hangenden  und  iiber  Verriegelungsmittel 
(48,  62)  mit  einer  untertagigen  Baugruppe  (30,  34), 
die  sich  in  einem  Bohrloch  befindet,  verriegelte  Lei- 
tungskabelbaugruppe  (20),  umfassend: 

Steuermittel  (78)  fur  das  Veranlassen  der  Ver- 
riegelungsmittel  (48,  62)  freizugeben,  betatig- 
bar  durch  auf  das  Kabel  (22)  ausgeiibten  Zug; 
und 
Loseautorisationsmittel  (90,  100),  die  norma- 
lerweise  einen  Zustand  einnehmen,  in  dem  das 
Steuermittel  (78)  verriegelt  ist,  welche  Loseau- 
torisationsmittel  auf  ein  Loseautorisationssi- 
gnal  reagieren,  das  iiber  das  Kabel  von  iiber- 
tage  ubertragen  wird,  urn  einen  Zustand  einzu- 
nehmen,  in  welchem  die  Steuermittel  entriegelt 
sind. 

3.  Eine  Vorrichtung  nach  Anspruch  2,  bei  der  die  Lo- 
seautorisationsmittel  umfassen: 

einen  Zylinder  (86),  ausgebildet  in  der  Lei- 
tungskabelbaugruppe  (20),  parallel  zu  einer 
Langsachse  der  Baugruppe  und  gefiillt  mit  Hy- 
draulikfluid; 
einen  Steuerkolben  (90),  verbunden  mit  den 
Steuermitteln  (78),  und  iiber  welchen  die  Lei- 
tungskabelbaugruppe  (20)  an  dem  Kabel  (22) 
hangt,  welcher  Kolben  innerhalb  des  Zylinders 
(86)  zwischen  einer  unteren  oder  Ruhepositi- 
on,  in  der  das  Steuermittel  (78)  nicht  auf  die 
Verriegelungsmittel  (48,  62)  einwirkt,  und  einer 
oberen  oder  betatigten  Position  gleitbeweglich 
ist,  in  der  das  Steuermittel  (78)  die  Verriege- 
lungsmittel  (48,  62)  entriegelt; 
federnde  Mittel  (108),  die  normalerweise  den 
Steuerkolben  (90)  in  Richtung  seiner  unteren 
oder  Ruheposition  driicken;  und 
Mittel  (98,  100)  fur  den  gesteuerten  Transfer 
des  Hydraulikfluids  durch  den  Kolben,  welche 
den  Transfer  normalerweise  verhindern  und 
auf  ein  Loseautorisationssignal  reagieren,  urn 
diesen  Transfer  zuzulassen. 

4.  Eine  Vorrichtung  nach  Anspruch  3,  bei  der  die  Mittel 
fur  den  gesteuerten  Transfer  mindestens  eine  Pas- 
sage  (98)  umfassen,  die  sich  durch  den  Steuerkol- 
ben  (90)  erstreckt,  und  Mittel  (100)  fur  das  Steuern 
der  Passage,  welche  Mittel  normalerweise  ge- 
schlossen  sind  und  auf  das  Loseautorisationssignal 
reagieren,  urn  die  Passage  zu  offnen. 

5.  Eine  Vorrichtung  nach  Anspruch  4,  bei  der  Mittel  fur 
das  Steuern  der  Passage  (98)  ein  elektrisch  ge- 
steuertes  Ventil  (100)  umfassen. 

6.  Eine  Vorrichtung  nach  einem  der  Anspriiche  3  bis 
5,  bei  der  der  Steuerkolben  (90)  einen  Dichtring  (94) 

tragt,  ausgebildet  fur  den  Dichtungseingriff  mit  dem 
Zylinder  (86),  welcher  Zylinder  eine  druckaus- 
gleichende  Nut  (96)  umfaBt,  der  der  Dichtungsring 
normalerweise  zugekehrt  ist,  wenn  der  Steuerkol- 

5  ben  in  seiner  unteren  oder  Ruheposition  ist. 

7.  Eine  Vorrichtung  nach  einem  der  Anspriiche  3  bis 
6,  einschlieBlich  eines  Druckausgleichskolbens 
(1  1  2),  der  mit  einer  Seite  in  Kontakt  mit  dem  in  dem 

10  Zylinder  (86)  enthaltenen  Hydraulikfluid  und  auf  sei- 
ner  abgekehrten  Seite  in  Kontakt  mit  dem  im  Borh- 
loch  enthaltenen  Fluid  ist. 

8.  Ein  Verfahren  zum  Betreiben  einer  an  einem  Kabel 
is  (22)  hangenden  Leitungskabelbaugruppe  (20),  re- 

lativ  zu  einer  untertagigen  Baugruppe  (30,  34),  die 
in  einem  Bohrloch  plaziert  ist,  bei  welchem: 

das  Verriegeln  der  Leitungskabelbaugruppe  an 
20  der  untertagigen  Baugruppe  automatisch 

durch  Zusammenwirken  zwischen  komple- 
mentaren  Anschlagoberflachen  (56,  58,  66,  68) 
erfolgt,  die  sich  senkrecht  zu  einer  Langsachse 
erstrecken,  welche  den  Baugruppen  gemein- 

25  sam  ist,  und  auf  zuriickziehbaren  Keilen  (48) 
der  Leitungskabelbaugruppe  bzw.  in  einer 
komplementaren  Ausnehmung  (62)  der  unter- 
tagigen  Baugruppe  (30,  34)  ausgebildet  sind; 
und 

30  das  Entriegeln  ausgefiihrt  wird  durch: 
ubertragen  eines  Loseautorisationssignals  von 
Ubertage  zu  der  Leitungskabelbaugruppe  iiber 
das  Kabel  (22);  und 
Ausiiben  von  Zug  auf  das  Kabel  (22)  derart, 

35  dal3  die  Keile  (48)  zum  Einziehen  gebracht  wer- 
den,  wodurch  die  komplementaren  Anschlag- 
oberflachen  auBer  Eingriff  gebracht  werden. 

9.  Eine  Vorrichtung  fur  das  Verriegeln  und  Losen  einer 
40  an  einem  Kabel  (22)  hangenden  Leitungskabelbau- 

gruppe  (20)  relativ  zu  einer  untertagigen  Baugrup- 
pe  (30,  34),  die  in  einem  Bohrloch  plaziert  ist,  wel- 
che  Vorrichtung  einziehbare  Keile  (48)  umfaBt, 
montiert  in  der  Leitungskabelbaugruppe,  erste  fe- 

45  dernde  Mittel  (50),  die  normalerweise  die  Keile  in 
einer  auskragenden  Position  halten,  und  eine  Aus- 
nehmung  (62),  die  komplementar  zu  den  Keilen  ist 
und  in  der  untertagigen  Baugruppe  ausgebildet  ist, 
wobei: 

50 
die  Keile  (48)  und  die  Ausnehmung  (62)  kom- 
plementare  Anschlagoberflachen  (56,  58,  66, 
68)  umfassen,  die  sich  senkrecht  zu  der  Langs- 
achse  der  Vorrichtung  erstrecken;  und  ferner 

55  umfassend: 
Steuermittel  (78)  fur  das  Steuern  des  Einzie- 
hens  der  Keile  (48)  und  betatigbar  durch  Zug, 
ausgeiibt  auf  das  Kabel  (22);  und 
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Loseautorisationsmittel  (90,  100),  die  norma- 
lerweise  einen  verriegelten  Zustand  fur  das 
Verriegeln  der  Steuermittel  (78)  einnehmen 
und  auf  ein  Loseautorisationssignal  reagieren, 
das  iiber  das  Kabel  von  Ubertage  ubertragen  s 
wird,  urn  die  Steuermittel  in  einen  Losezustand 
umzuschalten. 

10.  Eine  Vorrichtung  nach  Anspruch  9,  bei  der  die  Lo- 
seautorisationsmittel  umfassen:  10 

11.  Eine  Vorrichtung  nach  Anspruch  10,  bei  der  die  Mit-  35 
tel  fur  den  gesteuerten  Transfer  mindestens  eine 
Passage  (98)  umfassen,  die  sich  durch  den  Steu- 
erkolben  (90)  erstreckt,  und  Mittel  (100)  fur  das 
Steuern  der  Passage,  welche  Mittel  normalerweise 
geschlossen  sind  und  auf  das  Loseautorisationssi-  40 
gnal  reagieren,  urn  die  Passage  zu  offnen. 

12.  Eine  Vorrichtung  nach  Anspruch  11,  bei  der  die  Mit- 
tel  fur  das  Steuern  der  Passage  (98)  ein  elektrisch 
gesteuertes  Ventil  (100)  umfassen.  45 

13.  Eine  Vorrichtung  nach  einem  der  Anspriiche  10  bis 
12,  bei  der  der  Steuerkolben  (90)  einen  Dichtring 
(94)  tragt,  geeignet  fur  Dichteingriff  mit  dem  Zylin- 
der  (86),  welcher  Zylinder  eine  Druckausgleichsnut  so 
(96)  umfaBt,  die  normalerweise  dem  ringformigen 
Dichtring  zugekehrt  ist,  wenn  der  Steuerkolben  in 
seiner  unteren  oder  Ruheposition  ist. 

14.  Eine  Vorrichtung  nach  einem  der  Anspriiche  10  bis  55 
13,  einschlieBlich  eines  Druckausgleichskolbens 
(112),  der  mit  einer  Seite  im  Kontakt  mit  dem  in  dem 
Zylinder  (86)  enthaltenen  Hydraulikfluid  und  mit  sei- 

ner  anderen  Seite  im  Kontakt  mit  dem  in  dem  Bohr- 
loch  enthaltenen  Fluid  steht. 

15.  Eine  Vorrichtung  nach  einem  der  Anspriiche  10  bis 
14,  bei  der  das  Steuersystem  (90)  an  dem  Kabel 
(22)  iiber  eine  Verbindungsstange  (42)  befestigt  ist, 
die  in  einem  Gehause  (44)  gleitbeweglich  ist,  das 
die  Keile  (48)  abstiitzt  und  in  dem  der  Zylinder  (86) 
ausgebildet  ist. 

16.  Eine  Vorrichtung  nach  Anspruch  15,  bei  der  die 
Steuermittel  einen  Entriegelungskragen  (78)  um- 
fassen,  der  in  dem  Gehause  langs  der  Langsachse 
der  Vorrichtung  gleitbeweglich  ist,  welcher  Entrie- 
gelungskragen  fur  Eingriff  mit  einem  Anschlag  (82) 
ausgebildet  ist,  der  auf  der  Stange  ausgebildet  ist, 
sowie  mit  einer  Rampe  (72),  die  auf  jedem  Keil  (48) 
ausgebildet  ist,  urn  so  die  Keile  gegen  die  Kraft  der 
ersten  elastischen  Mittel  (50)  einzuziehen,  wenn 
auf  das  Kabel  (22)  Zug  ausgeiibt  wird,  nachdem  die 
Mittel  (98,  100)  fur  den  gesteuerten  Transfer  des 
Hydraulikfluids  das  Loseautorisationssignal  emp- 
fangen  haben. 

17.  Eine  Vorrichtung  nach  Anspruch  16,  bei  der  der 
Steuerkolben  (90)  mit  der  Verbindungsstange  (42) 
iiber  mindestens  ein  Abscherglied  (92)  verbunden 
ist. 

18.  Eine  Vorrichtung  nach  Anspruch  16  oder  17,  bei 
der,  wenn  der  Steuerkolben  (90)  in  seiner  unteren 
oder  Ruhepsoition  ist,  der  Anschlag  (82)  von  dem 
Entriegelungskragen  (78)  urn  ein  vorbestimmtes 
Betriebsspiel  getrennt  ist  derart,  dal3  die  Verlage- 
rung  des  Kolbens  in  Richtung  seiner  oberen  oder 
betatigten  Position  bewirkt,  dal3  die  Keile  (48)  ge- 
gen  die  Kraft  der  ersten  elastischen  Mittel  (50)  nach 
einer  Verzogerung  eingezogen  werden. 

19.  Eine  Vorrichtung  nach  Anspruch  18,  einschlieBlich 
Mitteln  fur  das  Erfassen  der  Verlagerung  des  Steu- 
ersystems  in  dem  Zylinder  (86)  und  fur  die  sofortige 
Ubertragung  eines  fur  diese  Verlagerung  reprasen- 
tativen  Signals  nach  Ubertage,  bevor  die  Keile  ein- 
gezogen  werden. 

Revendications 

1  .  Methode  pour  deverrouiller  un  ensemble  de  diagra- 
phie  (20)  suspendu  a  un  cable  (22),  d'un  ensemble 
(30,  34)  place  dans  un  puits,  comprenant  les  etapes 
de  : 

transmettre  un  signal  d'autorisation  de  dever- 
rouillage  de  la  surface  a  I'ensemble  de  diagra- 
phie  (20)  par  le  cable  (22);  et 
deverrouiller  I'ensemble  de  diagraphie  (20)  en 

einen  Zylinder  (86),  ausgebildet  in  der  Lei- 
tungskabelbaugruppe  (20),  welcher  sich  paral- 
lel  zu  der  Langsachse  der  Baugruppe  erstreckt 
und  mit  Hydraulikfluid  gefiillt  ist;  15 
einen  Steuerkolben  (90),  verbunden  mit  dem 
Steuermittel  (78),  und  iiber  welchen  die  Lei- 
tungskabelbaugruppe  (20)  an  dem  Kabel  (22) 
hangt,  welcher  Kolben  innerhalb  des  Zylinders 
(86)  zwischen  einer  unteren  oder  Ruhepositi-  20 
on,  in  der  das  Steuermittel  (78)  nicht  auf  die 
Keile  (48)  einwirkt,  und  einer  oberen  oder  be- 
tatigten  Position  gleitbeweglich  ist,  in  welcher 
das  Steuermittel  (78)  die  Keile  (48)  zuriick- 
zieht;  25 
zweite  federnde  Mittel  (108),  die  normalerwei- 
se  den  Steuerkolben  (90)  in  seine  untere  oder 
Ruhepostion  driicken;  und 
Mittel  (98,  100)  fur  den  gesteuerten  Transfer 
von  Hydraulikfluid  durch  den  Kolben,  welche  30 
normalerweise  diesen  Transfer  unterdriikken 
und  auf  das  Loseautorisationsignal  reagieren, 
urn  den  Transfer  zuzulassen. 
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exercant  une  tension  sur  le  cable  (22). 

Dispositif  pour  le  deverrouillage  d'un  ensemble  de 
diagraphie  (20)  suspendu  a  un  cable  (22)  et  ver- 
rouille  a  I'aide  de  moyens  de  verrouillage  (48,  62)  a  s 
un  ensemble  (30,  34)  place  dans  un  puits, 
comprenant  : 

des  moyens  de  commande  (78)  destines  a  as- 
surer  I'ouverture  des  moyens  de  verrouillage  10 
(48,  62),  utilisant  la  tension  exercee  sur  le  cable 
(22)  ;  et 
des  moyens  d'autorisation  de  deverrouillage 
(90,  1  00)  se  trouvant  normalement  dans  un  etat 
dans  lequel  lesdits  moyens  de  commande  (78)  15 
sont  verrouilles,  lesdits  moyens  d'autorisation 
de  deverrouillage  etant  sensibles  a  un  signal 
d'autorisation  de  deverrouillage  transmis  de  la 
surface  par  le  cable  pour  passer  dans  un  etat 
dans  lequel  les  moyens  de  commande  sont  de-  20 
verrouilles. 

Dispositif  selon  la  revendication  2,  dans  lequel  les- 
dits  moyens  d'autorisation  de  deverrouillage 
comprennent  :  25 

un  cylindre  (86)  situe  dans  I'ensemble  de  dia- 
graphie  (20)  parallelement  a  I'axe  longitudinal 
dudit  ensemble  et  rempli  de  fluide  hydraulique  ; 
un  piston  de  commande  (90),  lie  aux  moyens  30 
de  commande  (78),  par  lequel  I'ensemble  de 
diagraphie  (20)  est  suspendu  au  cable  (22),  le- 
dit  piston  pouvant  coulisser  a  I'interieur  du  cy- 
lindre  (86)  entre  une  position  basse  ou  de  re- 
pos,  ou  les  moyens  de  commande  (78)  n'agis-  35 
sent  pas  sur  les  moyens  de  verrouillage  (48, 
62),  et  une  position  haute  ou  active,  ou  les 
moyens  de  commande  (78)  liberent  les  moyens 
de  verrouillage  (48,  62)  ; 
un  organe  elastique  (1  08)  qui  pousse  normale-  40 
ment  le  piston  de  commande  (90)  vers  sa  po- 
sition  basse  ou  de  repos  ;  et 
des  moyens  (98,  100)  assurant  un  transfert 
controle  du  fluide  hydraulique  a  travers  le  pis- 
ton,  empechant  normalement  ledit  transfert,  et  45 
sensibles  a  un  signal  d'autorisation  de  dever- 
rouillage  destine  a  autoriser  un  tel  transfert. 

Dispositif  selon  la  revendication  3,  dans  lequel  les- 
dits  moyens  assurant  le  transfert  controle  compren-  so 
nent  au  moins  un  passage  (98).  menage  dans  le 
piston  de  commande  (90)  et  des  moyens  (1  00)  pour 
commander  ledit  passage,  lesquels  moyens  sont 
normalement  fermes  et  sensibles  au  signal  d'auto- 
risation  de  deverrouillage  pour  I'ouverture  du  pas-  55 
sage. 

Dispositif  selon  la  revendication  4,  dans  lequel  les- 

dits  moyens  de  commande  du  passage  (98)  com- 
prennent  une  electrovanne  (100). 

6.  Dispositif  selon  I'une  quelconque  des  revendica- 
tions  3  a  5,  dans  lequel  le  piston  de  commande  (90) 
comporte  un  joint  torique  (94)  adapte  a  un  engage- 
ment  etanche  du  cylindre  (86),  ledit  cylindre  in- 
cluant  une  gorge  d'equilibrage  de  pression  (96)  au 
droit  de  laquelle  le  joint  torique  est  normalement  po- 
sitionne  lorsque  le  piston  de  commande  occupe  sa 
position  basse  ou  de  repos. 

7.  Dispositif  selon  I'une  quelconque  des  revendica- 
tions  3  a  6,  incluant  un  piston  d'equilibrage  de  pres- 
sion  (112)  ayant  une  face  en  contact  avec  le  fluide 
hydraulique  contenu  dans  le  cylindre  (86)  et  ayant 
sa  face  opposee  en  contact  avec  le  fluide  contenu 
dans  le  puits. 

8.  Methode  pour  faire  fonctionner  un  ensemble  de  dia- 
graphie  (20)  suspendu  a  un  cable  (22)  relativement 
a  un  ensemble  (30,  34)  place  dans  un  puits,  dans 
lequel  : 

le  verrouillage  de  I'ensemble  de  diagraphie  sur 
I'ensemble  place  dans  le  puits  est  realise  auto- 
matiquement  grace  a  la  cooperation  de  deux 
surfaces  de  portage  complementaires  (56,  58, 
66,  68)  qui  s'etendent  perpendiculairement  a 
un  axe  longitudinal  commun  aux  dits  ensem- 
bles  et  sont  formees  respectivement  sur  des 
clavettes  retractiles  (48)  placees  dans  I'ensem- 
ble  de  diagraphie  et  dans  un  logement  corres- 
pondent  (62)  dans  I'ensemble  place  dans  le 
puits  (30,  34)  ;  et 
le  deverrouillage  est  realise  : 
en  transmettant  un  signal  d'autorisation  de  de- 
verrouillage  de  la  surface  a  I'ensemble  de  dia- 
graphie  (20)  par  le  cable  (22)  ;  et 
en  exercant  une  tension  sur  le  cable  (22)  de 
facon  a  assurer  la  retraction  des  clavettes  (48), 
degageant  de  ce  fait  les  surfaces  de  portage 
complementaires. 

9.  Dispositif  pour  verrouiller  et  deverrouiller  un  ensem- 
ble  de  diagraphie  (20)  suspendu  a  un  cable  (22)  re- 
lativement  a  un  ensemble  (30,  34)  place  dans  un 
puits,  le  dispositif  comportant  des  clavettes  retrac- 
tiles  (48)  montees  dans  I'ensemble  de  diagraphie, 
un  premier  organe  elastique  (50)  maintenant  nor- 
malement  les  clavettes  en  saillie,  et  un  logement 
(62)  complementaire  aux  clavettes  menage  dans 
I'ensemble  place  dans  le  puits,  dans  lequel  : 

les  clavettes  (48)  et  le  logement  (62)  compor- 
tent  des  surfaces  de  portage  complementaires 
(56,  58,  66,  68)  perpendiculaires  a  I'axe  longi- 
tudinal  du  dispositif  ;  et  comprenant  en  outre  : 
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des  moyens  de  commande  (78)  pour  comman- 
der  la  retraction  des  clavettes  (48)  grace  a  une 
tension  exercee  sur  le  cable  (22)  ;  et 
des  moyens  d'autorisation  de  deverrouillage 
(90,  100)  ayant  normalement  un  etat  de  ver-  s 
rouillage  dans  lequel  les  moyens  de  comman- 
de  (78)  sont  verrouilles,  et  sensibles  a  un  signal 
d'autorisation  de  deverrouillage  transmis  par  le 
cable  de  la  surface  pour  conferer  I'etat  dever- 
rouille  aux  moyens  de  commande.  10 

10.  Dispositif  selon  la  revendication  9,  dans  lequel  les 
moyens  d'autorisation  de  deverrouillage 
comprennent  : 

15 
un  cylindre  (86)  faisant  corps  avec  I'ensemble 
de  diagraphie  (20),  parallele  a  I'axe  longitudinal 
dudit  ensemble  et  rempli  de  fluide  hydraulique  ; 
un  piston  de  commande  (90),  lie  aux  moyens 
de  commande  (78)  et  par  lequel  I'ensemble  de  20 
diagraphie  est  suspendu  au  cable  (22),  ledit 
piston  pouvant  coulisser  a  I'interieur  du  cylindre 
(86)  entre  une  position  basse  ou  de  repos,  dans 
laquelle  les  moyens  de  commande  (78)  n'agis- 
sent  pas  sur  les  clavettes  (48),  et  une  position  25 
haute  ou  active,  dans  laquelle  les  moyens  de 
commande  (78)  liberent  les  clavettes  (48)  ; 
un  deuxieme  organe  elastique  (108)  qui  pous- 
se  normalement  le  piston  de  commande  (90) 
vers  sa  position  basse  ou  de  repos  ;  et  30 
des  moyens  (98,  100)  assurant  un  transfert 
controle  du  fluide  hydraulique  a  travers  le  pis- 
ton,  empechant  normalement  ledit  transfert  et 
sensibles  a  un  signal  d'autorisation  de  dever- 
rouillage  destine  a  autoriser  un  tel  transfert.  35 

11.  Dispositif  selon  la  revendication  10,  dans  lequel  les 
moyens  assurant  le  transfert  controle  comprennent 
au  moins  un  passage  (98)  menage  a  travers  le  pis- 
ton  de  commande  (90)  et  des  moyens  (100)  pour  40 
commander  ledit  passage,  lesquels  moyens  sont 
normalement  fermes  et  sensibles  a  un  signal 
d'autorisation  de  deverrouillage  pour  I'ouverture  du 
passage. 

45 
12.  Dispositif  selon  la  revendication  11  ,  dans  lequel  les 

moyens  de  commande  du  passage  (98)  compren- 
nent  une  electrovanne  (100). 

13.  Dispositif  selon  I'une  quelconque  des  revendica-  so 
tions  10  a  12,  dans  lequel  le  piston  de  commande 
(90)  comporte  un  joint  torique  (94)  adapte  a  un  en- 
gagement  etanche  du  cylindre  (86),  lequel  cylindre 
inclut  une  gorge  d'equilibrage  de  pression  (96)  au 
droit  de  laquelle  le  joint  torique  est  normalement  po-  55 
sitionne  lorsque  le  piston  de  commande  occupe  sa 
position  basse  ou  de  repos. 

14.  Dispositif  selon  I'une  quelconque  des  revendica- 
tions  10  a  13,  incluant  un  piston  d'equilibrage  de 
pression  (112)  ayant  une  face  en  contact  avec  le 
fluide  hydraulique  contenu  dans  le  cylindre  (86)  et 
ayant  sa  face  opposee  en  contact  avec  le  fluide 
contenu  dans  le  puits. 

15.  Dispositif  selon  I'une  quelconque  des  revendica- 
tions  1  0  a  1  4,  dans  lequel  le  systeme  de  commande 
(90)  est  fixe  au  cable  (22)  au  moyen  d'une  tige  de 
liaison  (42)  pouvant  coulisser  dans  une  chemise 
(44)  supportant  les  clavettes  (48),  et  dans  laquelle 
le  cylindre  est  forme  (86). 

16.  Dispositif  selon  la  revendication  15,  dans  lequel  les 
moyens  de  commande  comportent  un  collier  de  de- 
verrouillage  (78)  capable  de  coulisser  dans  la  che- 
mise  suivant  I'axe  longitudinal  du  dispositif,  le  collier 
de  deverrouillage  etant  adapte  a  un  engagement 
avec  une  portee  (82)  existant  sur  ladite  tige  et  une 
portee  oblique  (72)  existant  sur  chaque  clavette 
(48)  de  facon  a  assurer  la  retraction  des  clavettes 
en  s'opposant  a  la  force  exercee  par  le  premier  or- 
gane  elastique  (50)  lorsqu'une  tension  est  exercee 
sur  le  cable  (22)  apres  que  les  moyens  (98,  100) 
assurant  le  transfert  controle  du  fluide  hydraulique 
ont  recu  le  signal  d'autorisation  de  deverrouillage. 

17.  Dispositif  selon  la  revendication  16,  dans  lequel  le 
piston  de  commande  (90)  est  fixe  a  la  tige  de  liaison 
(42)  par  au  moins  une  piece  de  cisaillement  (92). 

18.  Dispositif  selon  les  revendications  16  ou  17,  dans 
lequel,  lorsque  le  piston  de  commande  (90)  est  a 
sa  position  basse  ou  de  repos,  la  portee  (82)  est 
separee  du  collier  de  deverrouillage  (78)  par  un  jeu 
predetermine,  tel  que  le  deplacement  du  piston  vers 
sa  position  haute  ou  active  produit  la  retraction  des 
clavettes  (48)  en  s'opposant,  apres  un  certain  delai, 
a  la  force  exercee  par  le  premier  organe  elastique 
(50). 

19.  Dispositif  selon  la  revendication  18,  incluant  des 
moyens  de  detection  de  deplacement  du  systeme 
de  commande  dans  le  cylindre  (86)  et  de  transmis- 
sion  immediate  vers  la  surface  d'un  signal  repre- 
sentatif  dudit  deplacement,  avant  retraction  des  cla- 
vettes. 
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